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Abstract 
The most valuable asset of an organization is related to human resources. Recently, managerial sciences have established new 
approaches, methods, and tools for work and workplaces organizations, optimizing human actions to increase productivity. Two 
tendencies are behind these approaches: minimization of human energy consumption (and fatigue avoidance) and maximization 
of human resources productivity, efficiency, and effectiveness during the work processes and activities they are involved in. 
Ergonomics (also known as Human Factors) is the key science that is focused on ensuring work environment adaptation to 
human being talents, abilities, skills, and limits. In order to remain competitive, the organization aims at continuous 
improvement, and an ergonomic intervention is compulsory in achieving this goal. The paper aims to understand the key focus 
areas of the ergonomics intervention and study its importance in meeting a basic goal: ensuring the best conditions in the 
workplace, safety, efficiency together with human resources professional satisfaction. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
Ergonomics is compulsory in organizational culture, as this is the most efficient manner of incorporating the best 
ergonomic decisions at all hierarchical levels of the organization. The main goal of enhancing ergonomics 
intervention is continuous improvement, the only factor that drives success and competitiveness in the market. 
Moreover, the organization has the ability to reduce costs and increase staff professional satisfaction through 
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implementation of potential improvement measures and initiatives resulted after an ergonomic evaluation of its 
activities and processes.  
Beyond economic factors that motivate ergonomic improvements in the workplace, the managing board should 
focus on ensuring the best conditions in the workplace, as the human resource (HR) is the key factor that drives 
success. Human well-being in the workplace is an increasing concern in the knowledge society and ergonomics is 
the only science that encloses a range of scientific disciplines wide enough to design and offer implementation 
solutions for systems, processes, machines and products. Therefore, ergonomics intervention acts as a key driver for 
a healthy and prosperous organization in nowadays socio-economic environment. 
A proper understanding of the aims of an ergonomics intervention creates the right context for improvements and 
their incorporation in the daily processes as well as in the organizational culture. A major aspect that needs to be 
considered when analyzing the status of the systems and its processes from the ergonomic point of view is the 
position of the person/team that establishes the improvement areas and implements the recommendations: a 
theoretician has a different perspective than a practitioner.  
A major factor that cannot be quantified is the effect of implementing ergonomics in the organization. In the 
global context in which it operates, human is the most valuable asset and its position in the market is conditioned by 
the staff physical and mental health, and wellbeing. Thus, a model of ergonomics intervention represents the solution 
for proper measurement of its effects on the organization. 
2. Conceptual Delimitations 
The requirement of a deep understanding on the key terms related to ergonomics intervention is driven by 
different perspectives on what this science includes and on its major goals. Although ergonomics aims at achieving a 
logical and relevant connection between personnel, machines and the organization—viewed as a comprehensive 
system—the different nuances of the existing terms impose an overview of their definitions. 
The human being operates in a socio-technical environment and needs to adapt to specific internal and external 
conditions during work. Ergonomics is a multidisciplinary science that finds practical applications wherever there is 
human activity. The workplace is considered to be the key focus area of ergonomics, as working physical and 
psychical conditions ought to meet human needs and not the opposite. 
The term “ergonomics” is derived from two Greek words: ergon, meaning work, and nomos, meaning law. 
Therefore, ergonomics is a managerial multidisciplinary science that creates the principles that need to be followed 
in order to ensure productivity and work efficiency (Irimie, 2008). An important characteristic of ergonomics is its 
interdisciplinary nature, as this science can meet its purposes only by enclosing research from domains such as 
psychology, engineering, design, medicine and economics. The interdisciplinary characteristic is the fundamental 
condition for the existence of ergonomics (Irimie, 2008). The most renowned definitions of ergonomics are as per 
table 1. 
A particularity of ergonomics is its holistic approach, as it takes into account physical, cognitive, environmental, 
social, organizational, and any other relevant factors (International Ergonomics Association). Among the most 
developed areas of research in ergonomics are physical, cognitive and organizational factors. Of high interest to this 
paper is organizational ergonomics; it focuses on optimization of sociotechnical systems, including organizational 
structures, policies and processes. 
While ergonomics is a term often used in the area of work conditions improvement, there is another term, human 
factors (HF), used and considered as a synonym of ergonomics. Human Factors and Ergonomics Society defines 
human factors as “the scientific discipline concerned with the understanding of interactions among humans and 
other elements of a system, and the profession that applies theory, principles, data and methods to design in order to 
optimize human well-being and overall system performance”. The slight difference between ergonomics and HF is 
that the latter pays more attention to the psychological effects of work conditions on the individual. HF “is 
concerned with the application of what we know about people, their abilities, characteristics, and limitations to the 
design of equipment they use, environments in which they function, and jobs they perform.” (Human Factors and 
Ergonomics Association) 
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Table 1. A comparative overview of the major definitions of ergonomics (adapted after ( Irimie, 2008)) 
# Author Country Definition 
1 Murrell Great Britain Ergonomics is the scientific study of relationships between human and his 
working environment, considering working environment as constituted from 
the surrounding (external) environment, raw materials, tools, methods of 
working and organizing of the individual and collective workers’ activities. 
2 Metz France Ergonomics is the integrated ensemble of sciences that may provide 
information on human work necessary to rational adaptation of human to 
machines and of work to the human. 
3 Cazamian France Science of human efficiency; industrial ergonomics aims to maximize this 
efficiency designing and transforming industrial work situations, using in this 
purpose a multidisciplinary method. 
4 de Jong Netherlands Ergonomics is the application of biology knowledge in domains such as 
anatomy, experimental physiology and professional medicine with the 
purpose of reaching a certain “human-machine” optimal system. 
5 Mihaila Romania Ergonomics is the science that synthetizes the results of applied human 
sciences, techno-economical and psycho-social sciences and applies them in 
the work process with the aim of increasing production, its quality and 
maintaining integrity of human personality. 
6 International Labor 
Organization (ILO) 
Switzerland Ergonomics is a science that applies the knowledge in human biology in 
correlation with techno-economical sciences to reach a reciprocal optimal 
adaptation between human and his work, measurement of the result 




Switzerland “Ergonomics is the scientific discipline concerned with the understanding of 
interactions among humans and other elements of a system, and the 
profession that applies theory, principles, data and methods to design in order 
to optimize human well-being and overall system performance.” 
(International Ergonomics Association) 
 
Although each author comes with a different definition for ergonomics or HF, there are several common aspects 
that represent the essence of this comprehensive science, irrespective of the term used to define it (Coelho, 2011): 
x Utilization of scientific data about the human; 
x Multidisciplinary character of these data: the two terms refer to a science that encompasses knowledge from 
domains such as anatomy, physiology and related sciences, biomechanics, psychology, cognition sociology, 
anthropology and semiotics; 
x In addition, the concept has an inter-disciplinary nature; 
x It addresses to technical devices, organizational activities and trainings; ergonomics and human factors have 
specific parameters and proposes improvement recommendations; 
x There is a relationship with “the design of machines, artefacts, consumer products, durable equipment, 
information systems, warnings and signs, documents, computer interfaces and displays, tasks, work organization, 
instructions and procedures” (Coelho, 2011); 
x There is no perfect human being to use a technical device; ergonomics and human factors orientate towards using 
these devices by the normal population of workers; 
x Machines and environments need to fit to humans, and not the other way round; 
x Taking into consideration the particularities of the user population (workers that operate with the technical 
devices); 
x One key objective is occupational safety, health and well-being. 
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3. Ergonomics Intervention In The Organization 
The ergonomics intervention is characterized by the idea of transforming a work situation through a real action. 
Intervention means interfering in the work environment, understanding the organizational activity, its knowledge 
and values in order to produce resources, develop, evolve and transform performance and work conditions (Landry, 
2008). Intervention has a complex dimension, due to its goal of improving human life and work conditions in the 
organization, through changes in systems, processes, procedures and machines. 
 An accurate description and understanding of the ergonomics intervention must be preceded by a presentation of 
the organizational system and the areas of intervention.  
3.1. The ergonomic system 
Human being is the central point in an ergonomic analysis. Therefore, understanding what the systems consists in 
is related to the way the organization functions in relationship with individual perceptions and the interactions with 
other workers and with the environment. The human processes information through internalization and 
externalization; information is an important element that ensures proper functioning of the system, as it 
intermediates and is linked to communication within the organization. In addition, the importance of information is 
derived from the way human acts as a consequence of the information he has and the way he understands and 
mentally translates it into action.  
In this context, a key element—simultaneously seen as an element and a subsystem of the organization—of the 
organizational system is the environment. It is used to conceptualize workloads and the context in which these are 
performed. Workload allocation is a central concern for ergonomics: the way workloads are allocated between 
equipment and machines, and workers in order to meet both organizational and personal goals. The manner of 
responsibilities allocation affects communication between humans and machines and the performance of the system. 
The best manner to improve worker’s performance and reduce errors and over-communication is to provide 
continuous feedback. The organization is a cybernetic system, meaning that feedback ensures adaptation and 
improvement. In this context, human performance at the workplace is conditioned by adequate feedback. In 
addition, human feedback forwarded to the management of the organization would allow a better ergonomics 
intervention, as the user of the system is the one who can signal all the drawbacks and difficulties faced during 
work. The importance of the organizational environment consists in how the system interacts and affects with the 
human, from a social, physical and metal perspective. The impact of the organization on its members is a major 
point of interest to ergonomics (Irimie, 2008). 
Along with the environment, there is another subsystem that involves ergonomics intervention: machines. The 
machine concept may symbol anything and may be misleading. However, this subsystem can be defined by three 
objectives: safety, productivity, and human satisfaction. Ergonomics is not itself a goal for the organization. Still, 
human safety, satisfaction and productivity are common areas of ergonomic concern. 
System safety may be evaluated through comparison between environmental performance requirements to human 
performance limits. To ensure human safety at work, it is important to understand what are the limits imposed by 
perception, decision making and action and how they can be considered in the design process, in order to create 
systems with low and stable performance requirements (Irimie, 2008). Accidents and injuries in the workplace are 
not normal situations. It is preferable to predict safety issues rather than implementing decisions to avoid in the 
future an event that already happened. These are measures of the negative result (Irimie, 2008). 
In order to improve system performance, execution capacity may be increased. This means that through an 
efficient design of a system, the operator (worker) may excel in his work-related abilities. Such a system design 
allows faster perception, faster decision-making and exert of efficient control. 
 Ergonomics intervention can focus on reduction of human errors, as well as on increasing productivity and 
execution speed. However, it may be challenging to simultaneously improve safety and productivity. The higher the 
speed, the lesser will be the time for action. This will compromise safety, but will increase productivity. However, 
reaching an optimal speed that still ensures safety in execution is a feasible goal. 
 Satisfaction is conceived as a comparison between human needs and the environment performance requirements, 
and machine work capacity. Satisfaction and dissatisfaction are solved through worker needs and attitudes. While 
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some workers are satisfied with the system, others are not. Needs and attitudes are substantially different among 
cultures. There are no equivalent compensations for satisfaction and dissatisfaction. 
 Ergonomics is a science that addresses design to solve work-related issues. As ergonomics continue to expand 
and incorporate increasingly more sciences and study domains, specialists need to adapt in order to keep pace with 
the rapid changing scenario. Communication and synergy between specialists in various domains seems to be the 
solution to the increasing need of ergonomic improvement in the organization, due to the necessity of a rapid 
response to the needs of a changing society. 
3.2. Areas of intervention 
The subchapter focuses on the main domains where ergonomics intervention is generally applied and tries to shed 
light on how ergonomics contributes to each of them. Design, technological innovation, and occupational safety and 
accident investigation represent core intervention areas for ergonomics, as these are the ones that generate the most 
frequent issues and concerns for human safety and satisfaction at the workplace. 
3.2.1. Design 
 
Design is a central preoccupation for ergonomists. From designing a new system, process, machine or product to 
the effective implementation of the projects, ergonomists track all the aspects that may affect humans. On the one 
hand, ergonomics studies design as a process, that is how a system is conceptualized, what are the factors considered 
as determinant in the proper functioning of the system and influence the decisions made. One the other hand, 
ergonomics ensures that the characteristics of the system suit the particularities and needs of its users. All in all, 
ergonomists study how humans design a system and how the system interacts and affects its users (Canas, 
Velichkovsky, 2011). 
Moreover, design relates to interaction of the product to its end-user. Therefore, product design is a special part 
of this domain, as it requires special attention and studies developed specifically for design and manufacture of 
ergonomic (user-friendly) products. The finality of a user-centered design process (Draghici, Izvercianu & Draghici, 
2007) focuses on making products usable. Usability of a product can be defined as “the extent to which a product 
can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 
context of use”. Thus, product design involves a deep understanding of the needs and particularities of its users. 
Ergonomics proves to be the only science that encompasses the required knowledge to create user-centered 
products.  
3.2.2. Technological innovation 
 
In today’s knowledge society, technology innovation is at the heart of organization’s survival in the market. As 
technology is a key driver for most of the industries, ergonomists need to keep pace with this rapid evolution. While 
in the 1980s, "user-centered design" (Canas, Velichkovsky, 2011) was developed as part of a new perspective on 
how humans interact with the systems, nowadays usability involves different cognitive-affective states of the user as 
an indicator of the ergonomics of the user experience (interaction) with the systems. Nanotechnologies, as well as 
bio and information technologies increasingly converge with cognitive sciences; in addition, new manufacturing 
materials and research and development investments result in continuous innovation. This leads to a re-thinking of 
the interactions of humans with the systems they use and in which they work, as an adaptation to new environments 
and new requirements. Generally, innovations appear faster than studies on the effects over human health, safety and 
well-being. Therefore, ergonomics has to permanently track and study how systems comply with human needs and 
particularities. 
3.2.3. Occupational health and safety 
 
The central elements studies from the occupational health and safety (OHS) perspective are human error and 
risks. In the last decades there have been developed three approaches in the study of human error. 
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In the 1980s, engineers developed “human reliability analysis”, a method based on the assumption that human 
actions can be compared to the operations of a machine. Although it led to progress in assessing the occurrence of 
human error, human reliability analysis did not consider the error occurrence probability (Canas, Velichkovsky, 
2011). 
The second approach, developed by cognitive psychology, focused on the mental processes that lead to 
committing an error. From this point of view, human error is seen as a result of erroneous information processing 
and the familiarity of human with the system. Definitely, it is very hard to estimate probability of human error based 
on potential information processing by the human cognitive system. 
The newest approach combines the previous two, and starts with the assumption that human behavior is 
determined by the context in which it occurs. According to this method of estimating human error occurrence, the 
person and the working environment are to be considered as a joint cognitive system (Canas, Velichkovsky, 2011). 
Thus, human error is the result of a specific human interaction with the working environment. Assessment of human 
errors (implicitly including the risks to which the human is exposed and that can generate incidents and accidents) 
involves identification of potential errors for a specific system in a given scenario and their classification by ranges 
of probability and severity. 
4. Proposed Model For Successful Ergonomics Intervention 
Considering that an ergonomics intervention is, in fact, an improvement process in all aspects of the 
organizational activity, a suitable model for a successful intervention should aim at including all organizational 
aspects in order to address as many types of issues as possible. Generally, these issues are related to technological 
innovations and organizational and environmental changes. From this point of view, Abarghouei and Nasab, in 
2012, proposed a model—presented in figure 1—for ergonomic intervention based on four principles: management 
support and logistics, knowledge support, HR participation and motivation through evaluation, recognition and 
rewards. Thus, the ergonomics intervention is a process developed by managers, staff and member of working 
groups through inter-relationships. Another element of the model is the feedback, provided and designed on the 
basis of the four pillars (principles) of this model. A communication systems and the corresponding network 
established between those involved in the intervention needs to set the general framework of this model, in order to 
ensure a successful continuity of the ergonomics intervention. 
Training is seen as core element of the model, as an ergonomics intervention begins and ends with trainings. 
Training and the know-how to transfer ergonomic knowledge is a continuous process through which ergonomic 
knowledge intervention conditions are prepared in the intended system (Abarghouei, Nasab, 2012). Trainings allow 
transmission of organizational knowledge and help participants to understand how to apply a specific ergonomics 
intervention in different working groups. In addition, training ensures a deep understanding of how to actually 
implement an ergonomic measure or decision.  
An ergonomics intervention is a long-term process and it needs continuous support of the management board. 
Feedback becomes essential as it is the only indicator that measures already implemented meet their goal. Feedback 
should be in the form needed by a certain group. “The management system should encourage work teams members 
to be active and to continuously participate. Thus, for successful and continuous intervention process, an invention 
evaluation system should be considered by encouraging, determining and developing the frame of communication 
and information network system (Abarghouei, Nasab, 2012). 
The intervention process should be evaluated at regular time intervals by an evaluation team certified by the 
management board in order to verify progress of the intervention. Along with an established evaluation system, 
good progress needs to be further encouraged and commended. Those involved in the intervention need to be 
encouraged to develop cooperation among organization members. Usually, activities cause increased production, 
work quality enhancement, health improvement, safety and satisfaction of staff and work safety (Abarghouei, 
Nasab, 2012). 
In order to improve intervention results and effectiveness, the management board needs to provide adequate 
support for all execution steps and efforts. The key point is that top management must transform ergonomics into a 
significant part of organizational culture. Communication between top management and workers may lead the 
possibility to avoid certain risks and rapidly address all issues and occupational risks that menace the organization. 
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The model has a systemic structure because all the above elements are interconnected and operate together with 
the aim of ensuring an efficient ergonomics intervention. 
Figure 1. Total ergonomics evaluation and intervention process model (adapted after (Abarghouei, Nasab, 2012)) 
This is a comprehensive model of ergonomics intervention. However, it has several drawbacks. Firstly, although 
communication and training create the proper environment for an ergonomics intervention, the interaction with the 
external environment of the organization should not be excluded. Interaction with competition, supplier, clients and 
other decisional factors is not resumed to communication. Technological innovation and trends in the market are key 
drivers for an ergonomics intervention and are the ones that might lead to changes in the initial decisions. 
Continuous improvement is derived both from internal and external feedback and the reaction of the system to 
external changes. One should not exclude the necessity of the organization to adapt to changes in order to survive 
and remain competitive at the same time with the implementation of new ergonomic measures. This means that a 
proper model for ergonomics intervention needs to reflect the complexity of organization functioning in connection 
with its external and internal environment. Another argument to this idea is related to product design, which 
involves a high degree of ergonomics intervention due to continuous changes in demand and client preferences. If an 
intervention model excludes the organizational interactions with clients and suppliers, product design will not meet 
the ergonomic-related needs of the end user. 
Secondly, how the intervention takes place is profoundly connected to organizational culture—which should be 
at the heart of the organizational system—and this is not only related to the managerial board, but to workers, as 
well, and how they are able and motivated to interiorize the values and the culture of the organization. Occupational 
health and safety (OHS) must be more than a goal. It needs to be implemented and applied to each member of the 
organization in order to meet safety and health, two basic human needs. As OHS is deeply linked to ergonomics, 
implementing OHS goals and transforming them into core elements of the organizational culture would enhance 
ergonomics interventions, without the requirement of long training periods (often costly and inefficient if the trainer 
does not have high training skills along with the knowledge and competence in ergonomics). 
Therefore, a better approach for describing the model for ergonomics intervention would include organization’s 
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support, knowledge, motivation though recognition and rewards and participation. Definitely, communication and 
feedback remain as links between the above elements and are aimed at creating the proper internal context for a 
successful ergonomics intervention (see figure 2). 
Figure 2. Proposal for ergonomics intervention I the organization 
5. Conclusions 
Ergonomics, as a concept, implies multiple definitions and perspectives. Due to its interdisciplinary character, 
ergonomics refers to a wide range of sciences and practical domains, all with relevant knowledge and experience in 
ergonomic applications. A term considered synonymous to ergonomics is human factors, the difference between the 
two being the psychological nuance of human factors. Out of the application domains, this paper focused on 
organizational aspects, as the author tried to understand what the most appropriate model to ensure a successful 
ergonomics intervention in the organization is. 
Another important element for understanding the requirements of an ergonomics intervention is the description of 
the organizational systems from the ergonomics perspective. Therefore, the system has two major subsystems: 
environment and machines. Each of the two systems has particularities that define direction and key areas for 
ergonomics intervention. On the one hand, the environment determines the exterior physical, psychical and 
biological conditions in which the human works. They need to comply with human needs and ensure safety and 
health. On the other hand, machines are instruments used during the work process. Their design must meet human 
particularities and the opposite.  
Commonly, the key areas for ergonomics intervention are design, technological innovation and occupational 
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In 2012, Abarghouei and Nasab proposed a model for ergonomics intervention that focuses on management 
support, team participation, evaluation, recognition and awards, as well as knowledge support. The four elements are 
linked through training and operate within a communication network. Another key element is feedback, operating 
back and forth between the elements of the model. 
The author of this paper identified two main drawbacks of the model: occupational health and safety has to be a 
comprehensive part of the organizational culture, and the ergonomics intervention is influenced by the external 
environment in which the organization operates (the external environment includes clients, suppliers, competitors 
and other decision factors). The new model incorporates improvements derived from the two drawback identified. 
Thus, a comprehensive ergonomics intervention takes into account OHS and organizational culture along with the 
four elements of the 2012 model. Besides a communicational environment present inside the organization, the new 
model includes the external environment in which the organization functions. 
The proposed model is aimed at obtaining an efficient ergonomics intervention, based on the needs and particular 
conditions in each organization. The intervention is mostly linked to the intangible assets of the organization, and a 
comprehensive model is crucial for an efficient ergonomics intervention. More important is the necessity of each 
organizational system to adapt the model to certain particularities of the area and purpose of the intervention, as 
there are not two identical situations and no theoretical model would be able to include all variables that influence 
the efficiency of an ergonomics intervention. 
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